cularly relevant to the treatment of patients in institutions. The basic idea is to motivate the patient to behave more appropriately and constructively by giving him tokens whenever
he behaves in such a way. the token is removed.
Since the classic study of Ayllon and Azrin (1968a) the number of token economy wards has multiplied considerably. Although a large number of these wards have been in the U.S.A., a survey carried out recently by the present authors showed that there are now about 30 ward operant programmes in hospitals in Britain (Hall, 1973) . Many of the earlier studies were concerned with chronic psychiatric patients, and it is with these patients that the majority of token economies is stillconcerned.
Indeed, it has been suggested that token economies are now the treatment of choice for such patients (McReynolds and Coleman, 1972) .
What is the potential of the token economy approach and why does it appear to be of increasing popularity?
One important feature is that the key people in the therapy are those who have most contact with the patientâ€"in hospital usually the nurses. Operant conditioning provides a simple, practi cedures. This was to prepare for a main con trolled study which is still in progress. Some attempt was made to isolate factors other than token reinforcement in line with our criticism of other studies, although this study should be construed primarily as a demonstration and not as a controlled experiment.
METHODOLOGY

Selection of patients
The entire male population in the hospital was reviewed, and from them were selected all those patients who were under 50 years of age, had been in hospital over two years, and had a 
Layout ofexperiment and experimental procedure
On arriving at the unit, the ward manage ment and drug regime which had applied to each patient on his previous ward was, as much as possible, continued unchanged.
This con sisted of little more than custodial care, with some patients going off the ward daily to an occupational therapy or work task, together with most patients receiving a maintenance dose of phenothiazine drugs. In other words, no new treatment was introduced. As we had measured patients' behaviour in theirprevious setting, we hoped to be able to assess the effect of a change in wards, being on a smaller unit, having pleasanter material surroundings and a better nurse-patient ratio. At the close of the seventh week patients were told that they would have to earn tokens, and were instructed by means of a discussion and hand-outs how to do this. The contingent tokens were then introduced being earned by the satisfactory performing of various ward tasks which gradually increased in number and variety. The free issue of tokens was propor tionately reduced as the ward tasks increased.
Altogether contingent tokens were in effect for 14 weeks. At the end of the i4th week we returned to the conditions that prevailed during the baseline testing, to act as a post-treatment measure.
Patients then moved to other wards, and were re-assessed after two months. Thus the layout of this pilot study was: 6 weeks of no treatment, 3 weeks of activity, 7 weeks of free tokens, 14 weeks of the token economy, i week post-treatment measurement, and a follow-up after 8 weeks.
Description of the contingent token programme
A description of some of the ways in which patients could earn tokens will help in under standing the system: Every day before breakfast patients could earn tokens for shaving properly, making their bed and keeping their own room or dormitory area tidy, and for being at breakfast on time. After breakfast each patient had an allocated task for the day, such as doing the washing up, hoovering the day-room area etc.Tokens were given up to a fixedmaximum, depending on the quality of the performance.
Apart from these tasks, there were â€˜¿ floating tasks' for which patients could earn extra tokens.These were not allocated but were always available if patients spontaneously requested work. They included such things as making cups of coffee for the other patients, collecting the tokens from those who had requested drinks and handing them to the nurse, emptying ash trays, and helping to put away laundry. At the morning occupational therapy sessionon the ward the patients made basket-work trays, stools or rugs, and they could earn up to a fixed maximum for this work.
The dress of chronic schizophrenic patients is invariablydishevelledand untidy, and it was thought that this could be a factor operating against the ultimate discharge of the patients.
Thus twice a day there was a spot check for neat appearance. On the basis ofrepeated observation during baseline testing we were able to select those items of dressing which were consistently poor for most patients, and one token was given for each of these items which had been correctly performed by the time of the spot check.
We did not consider these simple work tasks and dressing requirements to be the most important elements of the system. One activity upon which more importance was placed was social interaction; if a patient talked to other patients, helped them in some way, gave them things or communicated in any way, he could earn tokens. This was adjusted to the particular level of each patient, so that an extremely regressed patient could earn tokens for the spontaneous production of a monosyllable, whereas a less regressed patient would have to engage in a reasonably lengthy conversion. Nurses were aware that they were to continually raise their criterion for what they considered to be â€˜¿ adequate' speech for each patient, so as to avoid the establishment of stereotyped patterns of social interaction.
We also considered it crucial to generate self initiated activity. Many patients in chronic wards do not have to think for themselves they merely go to meals when they are called, go to work when they are told, watch television when they are told, and so on. In our system, prompting was virtually abolished. Patients were not told â€˜¿ time for O.T.' or â€˜¿ clean your shoes'; if they performed any appropriate activity spontaneously they were given tokens, and if they did not they did not earn tokens.
Occasionally fines were used. These were generally only levied at dangerous acts such as patients lighting their cigarettes from the gas stove; but sometimes they were used as a component in an avoidance schedule. For instance, if the patients were sitting around doing nothing during an indoors games session, every 5 minutes they would be fined one token for this privilege. They were not told how to avoid the fine, namely by playing games, but were left to discover it for themselves, in their own way. Fines of this sort rarely had to be collected more than twice in a row, as patients
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quickly discovered the more lucrative course of action.
Thus patients could earn tokens for simple activities such as ward tasks, O.T. performance, floating tasks and tidy dressing, but, more importantly, they could earn them for social interaction and self-initiated activity.
Occasionally programmes were initiated for individual behaviour problems, such as poor concentration or not wearing dentures, and an illustration of one such programme is given later.
AssEssl@szr@'r METHODS
The methods of measuring the changes in the patients are best subdivided into continuous measures and â€˜¿ before and after' measures. Continuous measures included the measurement of specific behaviour and the use of more general psychiatric scales.
C0N'rlNuous MEASURES
Speczfic behaviour (a) Dressing. A daily rating scale for dressing was devised, consisting of 20 items which were rated as either present or not present. The rating was done by the nurses on three days each week.
Examples of items are â€˜¿ hair tidy', â€˜¿ tie on', â€˜¿ tie neat', â€˜¿ shirt buttoned', and â€˜¿ shoes laced': these were the five items mentioned earlier as being generally deficient. Therefore, they were placed among the actions for which tokens could be earned.
(b) Initiative. As mentioned previously, loss of initiative is a key factor contributing to the chronicity of schizophrenia, and initiative was therefore assessed while the patients were on the ward. A rating scale of 25 items of simple behaviour which normally occurred in the daily routine of each patient was constructed. Examples of the items rated were â€˜¿ washing', â€˜¿ shaving',â€˜¿ makingbed', â€˜¿ sittingat table', â€˜¿ eating food', â€˜¿ clearing utensils', â€˜¿ taking medica tion'. The degree of assistance (i.e. loss of initiative) required for each item was rated on a 3-point scale (oâ€"@). This rating was done by the nurses on three days each week.
General psychiatric scales
(a) Wing Ward Behaviour Rating Scale. This is a 12-item scale and was completed each week by the nurses, who rated behaviour observed on the ward during the preceding week. The I 2 items are scored on a 3-point scale (oâ€"2) according to the frequency and/or severity of the behaviour. Wing has shown by factor analysis that this ward rating scale can be sub-divided into two factors : social withdrawal (8 items), that is to say lack of leisure interests, solitary behaviour etc., and socially embarrassing be haviour (4 items), that is to say posturing, talking to self, violent behaviour and over activity.
(b) Hamilton-Lorr Psychiatric Rating Scale. The (b) A simple verbal conditioning task was carried out in two pre-treatment and one post-treatment session. Each session consisted of measuring the total amount of speech to five stimulus pictures (â€˜tellme what you see'), in a baselineno reinforcementconditionand in two subsequent social reinforcement conditions. As speech was reinforced during the study, corn paring the total speech scores of pre-treatment and post-treatment testing should reflect any changes in speech.
According to the notion of secondary rein forcement, social approval, by being paired with tokens, should acquire greater reinforcing value. One would therefore expect that in post treatment testing patients would show an increased responsiveness to social reinforcement.
(c) Thirdly, the Leiter (1948) IQ test was given. This test has the advantages of being non-verbal, and of having a low basal age.
RESULTS
Earlier token economy studies have empha sized overall changes in groups of patients rather than in the individual patients. Allen and Magaro (@7i) have pointed out that the type of patient best able to benefit from a programme cannot be identified from a group analysis, an argument which Skinner (1966) and Sidman problem with group analysis arises from the wide dispersion of scores on various measures. Scores are in some cases so good that there is little room for improvement, so that much of the apparent group variation may be attribu table to the variation in scores of the relatively small number of more disturbed patients. For these reasons we will generally present both individual and group findings.
In the following diagrams where only 5 points on the graph are shown these refer to mean scores for each of the following periods: Baseline; Activity; Free tokens; First seven weeks of contingent tokens; Second seven weeks of contingent tokens.
CoNTINuous MEASURES
Specific behaviour
(a) Dressing. From the dressing checklist certain key items were selected in the contingent token phase, for which token reinforcement was given. These are referred to as â€˜¿ target items'. The remaining items are referred to as â€˜¿ non target items'. caused by the token contingency. However, it @ possible that the plateau found in the second seven weeks of contingent tokens might have been a function of the reduction of the maximum number of tokens that patients could earn for good dressing, which occurred in the last 3 weeks of thisphase.
(ii) Individual differences. Fig. ib also demon strates how large the individual differences were. On the total checklist for instance, in the first week on the ward, the scores ranged between 10 and 33 per cent deviant dressing.
(iii) Target and Non-target change. The target items show a greater degree of change during all phases, as shown in Fig. ia . The non-target items show an initial improvement from the baseline to the activity phase, but virtually no change thereafter. This graph also indicates the efficiency of the target-item identification pro cedure, in that the percentage of deviant beha viour covered by the remaining 15 items over the duration of the study remains at a low level.
Discussion. This particular target behaviour had improved so much before the contingent token phase, that a token reinforcement effect is overshadowed by other factors.These include better general care, more stimulation, and being on a smaller ward with better staff-patient ratios.
B C
I. as follows: (i) Spontaneouschange. Fig. 2b shows the individualscoreson initiative, comprising both targetand non-targetitems.In fourcaseswhere the patients initially required a marked degree of prompting the improvement due to the initial three phases far exceeded any change due to the token contingency, essentially replicating the findings with the patients' dressing.
(ii) Individual differences.The individual differ ences as shown in Fig. 2b are vast. Two patients required 90 per cent prompting initially, while three patients initially required less than 10 per cent prompting. (iii) Target and Non-target change. Fig. 2a indicates that the selection of target items for initiative is less efficient than for appearance. It also suggests a deterioration in non-target items, to a level worse than baseline, in the second part of the contingent token phase. This is a finding contrary to operant principles, since positive gains in target behaviour should have general ized to non-target behaviour which in this case was closely relatedin form.
Discussion. The deterioration in non-target behaviour during the contingent token period raises the question of whether there is a rein forcement effect at work. A model that fits the data better is that when tokens are given for nitiative they are directing the patients atten ton towards these â€˜¿ target behaviours' and away from their non-target behaviour. Consequently the non-target behaviour deteriorates. In other words a selective attention effect might be superseding a reinforcement effect.
(c) Individual sessions. To illustrate a type of behaviour which might receive individual attention we quote the case of our most regressed patient. One fundamental problem with him was that he could not sustain any activity. On even a simple work task, such as sandpapering a tray base, he would work sporadically, be easily distracted, and spend most of his time staring around him. Nurses had evolved a habit of telling him what to do, whereupon he would continuous work, and so on, working up to greaterintervals. In addition,sincethe patient would only sustain work when a nurse was in the vicinity, nurses gradually increased the distance they were away from the patient, until they were able to leave him entirely. In other words there was â€˜¿ shaping' of the amount of time this patient worked, and â€˜¿ fading' of the nurses presence. If the patient was distracted e.g. stopped working when there was a noise outsideâ€"he would be fined one token, with nurses expressing their disapproval of this. As blue tokens were given very frequently, we established an exchange rate whereby six blue start the activity, but in the absence of continued instructions would soon cease. Fig. 3a given to him, and he was also able to sustain his attention to this, demonstrating that the learning was not specific to one task only. socially embarrassing behaviour, and Table IIA and IIB presents statistical comparisons be tween each phase. As can be seen, from the figure, social withdrawal improved throughout the first three phases, the difference between the phases being statistically significant. There was no further improvement when contingent tokens were introduced, if anything a slight initial deterioration in the first seven weeks (this was insignificant). One important feature was that at the two month follow-up withdrawal had deteriorated to the original baseline level.
This apparent deterioration may be due to rater unreliability, since the follow-up assessment was carried out on a different ward by a nurse relatively unfamiliar with the use of the Scale. Socially embarrassing behaviour, on the other hand, appears from the figures to have deteri orated during the pre-token phases (although and emotional disturbance. The mean total scores for the group at each stage of the experiment show a slight improve ment in each phase up to the introduction of contingent tokens, and then a slight deteriora tion in the contingent token phase, with none of these changes being statistically significant. There is then a highly significant deterioration from the beginning of contingent tokens to the two monthly follow-up point (p <o â€˜¿ ooi). In This deterioration also persisted during the two months follow-up period.
BEFORE AND AFFER MEASURES
Structured clinical interview
The S.C.I. was given to each patient during the baseline six weeks, and later in the post treatment week, by one of the authors. Our findings were as follows: (i) In terms of the total number of items rated as deviant there was a significant improve ment of patients from pre-testing to post testing (t = 4.05; p < o.oi).
(ii) Of the ten sub-scales of the S.C.I. two words, for our patients, only four sub-scales were relevant in describing their aberrant behaviour.
(iii) In each of these four sub-scales we looked for changes of two items or more from pre testing to post-testing.
In conceptual dysfunction, 5 patients out of the 7 changed, 4 for the better.
In lethargy-dejection, 4 patients changed, all for the better.
In incongruous behaviour, 3 patients changed, all for the better.
In incongruous ideation, i patient changed for the better.
Verbal conditioning test
Each of the three sessions involved 5 baseline trials followed by i o reinforcement trials. Two of these sessions were held in the baseline phase of the experiment and one after the contingent token phase. This procedure gives information on: (a) Change in the total amount of speech from pre-to post-experiment testing; and (b) Change in the rate of learning from pre-testing to post-testing. Table lilA indicates that patients C and F showed the most marked improvement in amount of speech from sessions i and 2, to 3. For these patients the total seven months of the ward programme had the greatest general effect in increasing amount of speech. The improvement for the whole group from pre testing to post-testing was not significant. Table   IIIB shows the amount of learning occurring within each session. It can be seen that for all except patients B and E there is no appreciable change in the rate of learning before and after the experiment. The two patients who changed both showed less learning within the session after the experiment, possibly suggesting less sensitivity to social reinforcement. These patients were the lowest of the group in the measure ment trials of all 3 sessions.
The Leiter IQ test was given before and after the experiment. The average mental age at the beginning was 6@3 years, ranging from 4@1 to 9@5 years.
After the experiment the mental ages of 5 patients had improved, and 2 had shown no change. The whole group showed a mean improvement of about .4 of a year, and this was statistically significant (t = 2'68; p < 0.05). Table IV shows the before, after, and change scores. The patients have undoubtedly improved as a consequence of this programme, and over the course of the programme some patients showed considerable changes in specffic areas. Clinically, the experiment was therefore justified.
From the nursing point of view there was also change during the programme.
After initial staffing difficulties, the permanent nursing staff settled down, and have all continued on the ward during the ensueing main experiment.
for adequately measuring psychiatric state while patients are on a token economy. Although it transgresses the theoretical framework of operant conditioning to talk of an â€˜¿ illness' or to consider psychiatric symptoms as anything other than operant behaviour, the results suggest that the particular behaviour referred to as a â€˜¿ symptom' should be adequately monitored, even though this behaviour may not be directly reinforced.
(4) There was little evidence that a specific token contingency was the main factor in changing the patients' target behaviour. The greatest change for most patients was generally during the early stages of the experiment. To consider the results in perspective, a cautionary word is necessary about the experi mental design. The layout of the experiment has the implication that each treatment phase can be assessed before the introduction of the succeeding phase. In the present study stability within each phase was not achieved before the next phase was begun, because of limitations in time available. Some of the results show a linear trend, so that the results could be attributable to a single factor effective from the beginning of the transfer of the patient to the unit. The design of the study does not therefore preclude the possibility that some of the changes, even if significant, could be due to time alone. It is important that the length of each experimental phase should be adequate, since there is sug gestive evidence (Appleby, 1963 ) that a period of at least eight months is necessary for treat ment effects to stabilize with chronic patients. Concerning the â€˜¿ economy'side, Winkler (â€˜97') has suggested that token economies resemble the theory of technology of economies at large. He quotes Engels' law as stating that with changes in income it is luxury spending that varies, whereas the amount spent on basic necessities remains the same. Our results confirm thisâ€"spending did not change on the necessities, which in our case was meals and sleeping accommodation.
Patients rarely missed meals through lack of tokens. It was the luxury spend ing that varied according to token earnings, as can be seen from Fig. 6 . When the free issue of tokens decreased duringweeks i8, 19 and 20 it was luxury spending that fell.
Winkler has also stated as an economic principle that the more patients get, the more they spend. While this may be generally true, our sample of 7 chronic schizophrenic men certainly included three who were satisfied with a very few luxuries and would not spend more when having more tokens. As this failure to want more reinforcers is as much a part of apathy as other behaviours, it is obviously a desirable target of therapy to extend the amount and variety of goods or events that will act as reinforcers. Ayllon and Azrin (1968b) have suggested a method for doing this, but we found it very difficult to achieve. In other words we could not make these three patients want more than a meagre amount. It is of interest that these patients were those with the highest scores on the Wing withdrawal factor at the start of the study. Cohen, Florin, Grusche, Meyer Osterkamp and Sell (1972) in discussing their tokens programme have referred to Meehi's formulation of anhedonia (1962) , which suggests that one of the central deficits of schizophrenia is the patient's lack of wants. In operant terms the failure to find adequate reinforcers is a key problem, since behaviour change is said to be a function of the reinforcer. It has been suggested (Dovey, 1973 ) that this limitation in scope of reinforcers is a characteristic of a male rather than a female population. In summary, we have generally found en couraging results in running a token economy, although there are a few disturbing problems which certainly demand a more thorough investigation. Very careful experimental design and assessment procedures are necessary in order to determine the exact factors responsible for changes in patients on token economy wards. Su@AIw A group of 7 schizophrenic patients with varied symptoms were moved to a ward where different aspects of a token economy system were sequentially introduced. At first patients were just exposed to a smaller ward with a better standard of care (Baseline). Then a stimulating programme of daily events was started (Activity). Next free tokens were given (Non-contingent) and lastly the full scale token reinforcement procedure was instituted, where patients had to earn tokens for appropriate behaviour. The reason for this design was to try to understand more about the therapeutic ingredients at work in a token economy system. Theoretically the reinforcementby tokens is the key agent of therapy and so the last phase should have caused the most improvement.
Patients improved in several areas, notably on dressing and initiative, and on withdrawal and thought disorder, although most of the improve ment occurred before the token reinforcement phase was instituted. Also, psychiatric deteriora
